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De Novo Transcriptome Sequencing of Ramonda serbica : Identification of the 
Candidate Genes Involved in the Desiccation Tolerance 
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Introduction: Ramonda serbica Panc. is a resurrection plant that can survive a long period of severe dehydration-
desiccation. Desiccation induces cellular membrane integrity loss, protein aggregation, and denaturation, as well as
accelerated generation of reactive oxygen species. However, R. serbica can fully recover its metabolic functions
already one day upon watering [1].
Aim: to obtain more insight into the mechanisms of desiccation tolerance in R. serbica by differential de novo
transcriptomics of hydrated (HL) and desiccated leaves (DL).
Transcriptome reconstruction [5] 
Annotation [6]
Quantification [7]
Differential Expression Analysis [8]
Enrichment Analysis [9]
Quality control and quantification [1]
Synthesis and sequencing of cDNA libraries [1] 
Workflow (wet lab)
TRIzol-based extraction of high-quality RNA 
from Ramonda serbica [1]
Results:
After de novo transcriptome analysis, 189456 transcripts (32.6% with the length between 500-1kbp) with 189003 unigenes were annotated with seven common
databases. Among obtained unigenes, 64.6% and 42.3% were annotated by NCBI non-redundant protein and nucleotide sequences database (db), 23% by PFAM
db, 22.5% by Clusters of Orthologous Groups of proteins db, 48.02% by Swiss-Prot db, 23 % KEGG db and 13.73 by Gene Ontology db.
Our results imply an important role
of cell wall structural proteins,
GLPs, late embryogenesis abundant
proteins (LEAPs), polyphenol
oxidases (PPOs), and Cu/Zn SODs
in protective mechanism against
desiccation in R. serbica.
Almost all differentially expressed genes
(DEGs) genes related to cell proliferation,
reproduction, transport and protein folding
were down-regulated in DL, while genes
encoding proteins involved in cell wall
architecture, LEA proteins and antioxidative
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Asc, ascorbate; APX, Asc peroxidase; CAT, catalase; MDAR, Asc reductase;
DHAR, dehydro-ascorbate reductase; GSH, reduced glutathione, GR, GSH
reductase; SOD, superoxide dismutase, PPO, polyphenol oxidase.
Antioxidative defence
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Genes encoding proteins involved in cell
wall architecture and antioxidative
defence, as well as chloroplasts
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Pectin methyl esterase (PME)





























175 annotated LEAPs in R. serbica
The percentage of predicted secondary structure (α-helix, β-strand and
random coils) based on consensus amino acid sequence according to
Sopma[3] and Fells[4] predictors. SMP: seed maturation proteins
3D models of LEAP belonging to LEA2 and
LEA4 groups predicted by Phyre2[2].
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